SUMMARY Five epidemiologically related urine isolates of Klebsiella pneumoniae (sensu lato), capsular serotype K21, may spontaneously lose the ability to synthesise K21 antigen in vitro and in vivo. Another four isolates of K. pneumoniae K21+, epidemiologically unrelated to the other five, did not exhibit this effect. Elimination of the ability to synthesise K21 antigen may be enhanced by treatment with acridine orange. Transfer of K21 antigen synthesis from K. pneumoniae to Escherichia coli K12 was observed in eight independent experiments. Elimination from or acquisition of the ability to synthesise K21 antigen is not accompanied by changes in the antibiotic sensitivity patterns or biochemical characteristics of bacteria.
During 1978 a cluster of isolates of Klebsiella pneumoniae (sensu lato), capsular type K21, was detected in an orthopaedic ward during routine surveillance of Gram-negative bacterial colonisation and infection.' Each of five catheter specimens of urine from this unit yielded two morphologically distinguishable bacterial colonies, which both proved to be K. pneumoniae (sensu lato) isolates of the same biotype when examined by conventional means. The occurrence of a mixed growth of different genera or species, or even of the same species, from urine of long-term catheterised patients is in itself not unusual and may result from sequential colonisation by different bacteria. However In each case a large, raised, mucoid, pink colony, 3-5 mm in diameter, could be distinguished from a flat, non-mucoid, red colony of 1-2 mm in diameter on MacConkey agar. On routine subculture the smaller non-mucoid colony remained pure in cultural characteristics. Repeated subculture of the mucoid colony invariably yielded a small number of colonies of the other type.
An environmental swab, prompted by an epidemiological investigation in the same ward at a later date, also yielded a mixture of the two colony types.
CHARACTERISTICS OF MUCOID AND NON-MUCOID KLEBSIELLA STRAINS
The biochemical type, serotype, and antibiotic sensitivity patterns of mucoid and non-mucoid klebsiella isolates from five urine specimens are shown in Table 1 .
Within each urine specimen, pairs of isolates were of the same conventional biotype2 3 and had the same antibiotic sensitivity pattern. Pairs of isolates from single urine specimens were also identical in the wider range of tests provided by AP1-50E but could be distinguished by the biochemical typing method described by Barr' and by the presence or absence of capsular antigen K21 ( In independent experiments, both smooth and rough forms of a spontaneous mutant of E. coli K12, resistant to rifampicin and naladixic acid, served as a recipient for the determinant for K21 antigen synthesis. In matings with both these strains, five epidemiologically related and four unrelated mucoid K21+ strains of K. pneumoniae served as donors. However, only in matings between the smooth form of E. coli K12 and K. pneumoniae U53/1 and U95/1, and between the rough form of E. coli K12 and K. pneumoniae U53/1, could the presence of capsular antigen K21 in the transconjugant E. coli be demonstrated. The transfer of capsular antigen K21 was obtained independently on eight occasions. In all cases larger irregular, slightly mucoid colonies were detected in a non-confluent lawn of the recipient E. coli K12.
The percentage of mucoid E. coli colonies was about 1 % in each of three matings between the smooth form of E. coli K12 and K. pneumoniae U53/1 and U95/1, and in two matings between the rough E. coli K12 and K. pneumoniae U53/1.
In crosses between the smooth form of E. coli K12 andK.pneumoniae,K21 antigen could be demonstrated by slide agglutination, Quellung reaction, and CIE (Table 3) . Using the rough form of E. coli K12 as recipient, the presence of K12 antigen in selected E. coli transconjugants could be demonstrated by slide agglutination and Quellung reaction only, and not by CIE (Table 3) . However, using the rough strain, transconjugants were less well capsulated, and the negative CIE result may reflect suboptimal concentrations of antigen in this case. Quellung reactions were also weak with these transconjugants.
Many Quellung reactions were confirmed, and CIE was carried out, at Coventry Public Health Laboratory. Clearly positive Quellung reactions and CIE were normally obtained when cells were harvested from DST agar and when a lower dilution of antiserum than that normally used for routine CIE of klebsiella isolates was used.
Parent and transconjugant E. coli K12 strains could not be distinguished by biochemical typing by any of the three methods described (Table 3 ). The acquisition of the ability to synthesise K21 antigen was not accompanied in any case by the acquisition of antibiotic resistance, although a transfer of antibiotic resistance from K. pneumoniae U95/1 to E. coli K12 had previously been demonstrated.'
Discussion
The two colonial types isolated from each of five urines differ in production of capsular antigen K21. They do not, as shown in Table 1 , differ in their antibiotic sensitivity pattern or in conventional biotype. Differences in biotype, as determined by differential substrate metabolism,' have, however, been noted (Table 1) , but these could be interpreted as due to phenotypic changes resulting from differences in uptake and metabolism of substrates and excretion of metabolic products by mucoid and non-mucoid strains. In acomparable situation, 0rskov and 0rskov8 reported that E. coli strains cured of K88 antigen synthesis could be recognised by a difference in colour, characteristic of pH value change on bromothymol blue lactose agar.
Mucoid klebsiella strains could be spontaneously cured of capsule antigen synthesis independently of changes in biochemical or antibiotic resistance 
